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PURPOSE: To remove pulsation by preventing the opening/closing of 
suction/ discharge valves from being delayed, in the case of a multi- 
connection type reciprocation pump (plunger, diaphragm, bellows or 
the like) in which plunger or the like speed is controlled so that the 
sum of flow discharged from each pump may become fixed at all 
times. 

CONSTITUTION: A section in which a plunger or the like is stopped 
within a fixed range and discharge or suction is not conducted at all 
at the time of each pump entering into a discharge stroke from a 
suction stroke and entering into a suction stroke from a discharge 
stroke, is provided. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the us of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Multiple-string type the non-rippled metering pump characterized by having the section which 
stops in the range with a fixed plunger etc. in case it goes into an inhalation process from regurgitation 
distance in case each pump goes into regurgitation distance from a charging stroke in the multiple-string 
mosquito formula reciprocating pump by which speed, such as a plunger, is controlled so that the sum of 
the flow rate breathed out from each pump becomes always fixed, and does not perform the 
regurgitation or inhalation at all. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to multiple-string type a non-rippled metering pump. 
[0002] 

[Description of the Prior Art] The multiple-string formula reciprocating pump by which speed, such as a 
plunger, is controlled so that the sum of the flow rate breathed out from each pump always becomes 
fixed is known. If it is closed at the delivery of this pump and a valve is prepared, a pressure will be 
stood compulsorily, a pressure gage will be formed between a tightness valve and a delivery, if it 
explains taking the case of the case of 3 run type plunger pump used as a thing as a velocity curve 
indicated to be to drawing 5 , and the change is recorded on chart paper, it will become like drawing 6 . 
That is, six throb occurs in pump 1 rotation. If this is contrasted with angle of rotation of a cam, it will 
become like drawing 7 . It is [0003] when the plunger of 3 runs is set to A, B, and.C. 

A 0° 180' 

B 12 0° 3 0 0° 

C 2 4 0° 60° 

It becomes. That is, throb occurs at the time of the regurgitation start of each plunger, and an inhalation 
start. This is produced in order that the timing which a pumping valve opens and closes may be overdue 
compared with the movement of a plunger. It is as follows when this is described in detail according to 
drawing 8 . 

[0004] ** Drawing 8 (a) shows the state of the valve at the time of the regurgitation, the discharge valve 
(Vd) opened it, and the suction valve portion (Vi) has closed it. ** Drawing 8 (b) shows the state of the 
valve at the time of a regurgitation end, opened the discharge valve (Vd) a little, and has closed the 
suction valve portion (Vi). ** The state at the time of an inhalation start is shown in drawing 8 (c), and 
completely, a discharge valve (Vd) is not closed but is opening the suction valve portion (Vi) a little. ** 
The state at the time of inhalation is shown in drawing 8 (d), and a discharge valve (Vd) closes and is 
opening the suction valve portion (Vi). ** The state at the time of an inhalation end is shown in drawing 
8 (e), and a discharge valve (Vd) closes and is opening the suction valve portion (Vi) a little. ** The 
state at the time of a regurgitation start is shown in drawing 8 (f), and a discharge valve (Vd) is opened a 
little and has not closed a suction valve portion (Vi) completely. 

[0005] The state of ** and ** causes pulsation by above distance ** - ** That is, in the distance 

( drawing 8 (c)) of **, since the discharge valve (Vd) has been completely closed in spite of the time of 

an inhalation start, an adverse current takes place from the outside of a discharge valve (Vd), the flow 

rate of the whole pump falls off momentarily, and a pressure falls. Moreover, in the distance ( drawing 8 

(f)) of **, the liquid in a pump will be extruded momentarily on the outside of a suction valve portion 

(Vi), and, also in this, the whole flow rate will fall off. 

[0006] 
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[Problem(s) to be Solved by the Invention] Throb was completely uncancelable, although various works 
were carried out, since he did not understand generating of such throb completely conventionally. 
[0007] Then, it is in the purpose of this invention losing throb, and it becomes a technical problem to 
make it for that not cause the delay of opening and closing of a valve. 
[0008] 

[Means for Solving the Problem] It is characterized by having the section which stops in the range with 
a fixed plunger etc. in case it goes into an inhalation process from regurgitation distance in case each 
pump goes into regurgitation distance from a charging stroke in the multiple-string formula 
reciprocating pump by which speed, such as a plunger, is controlled so that the sum of the flow rate by 
which this invention is breathed out from each pump becomes always fixed, and does not perform the 
regurgitation or inhalation at all. 
[0009] 

[Function] The mechanism it is made not to cause the delay of opening and closing of a valve by this 
invention makes a plunger stand it still during a fixed period which exists completely at the time of the 
distance of the above-mentioned ** and **. ** from - when the distance to ** is considered and a 
plunger stands it still in the ** state in a top dead center, since the suction valve portion has closed, the 
whole flow rate does not fall Moreover, natural fall is carried out by the self-weight of **** in a pump 
on the outside of a discharge valve for this pressure. For this reason, while a plunger stands it still, both 
pumping valves will be in the state where it has closed completely. Next, when it goes into the state of 
**, since the discharge valve is closed completely, it goes into a charging stroke (**), without liquid 
flowing backwards. 

[0010] Next, if a plunger is made to stand it still in the state of ** in a bottom dead point when the 
distance from ** to ** is considered, it will be in the state where the rate of flow in a pump also became 
zero, **** of a suction valve portion carried out natural fall by the self-weight, and both pumping valves 
have closed it completely. ** a case - a discharge valve ~ having closed - a state - it is - since - a 
pump - don't affect it to the total discharge quantity Next, since the suction valve portion is completely 
closed when it goes into the state of **, all the liquids in a pump are extruded out of a discharge valve. 
Namely, not through ** ( drawing 7 (f)), it will be in the state of drawing 7 (g) from ** ( drawing 7 (e)). 
[0011] 

[Example] If an example of the velocity curve of the plunger which carries out movement which was 
described above is shown, it will become like drawing 1 . ****** [ a theory top ] for what times as long 
as there is time for **** to close completely although this is an example for which the plunger between 
10 degrees stands it still in the angle of rotation of a cam by the case of a cam action. Moreover, in order 
to gather the speed which **** closes, you may push **** by the spring, the velocity curve to which the 
plunger is moving - what form - be -- the compound thing - always - fixed - ****ing . Moreover, the 
number of runs is also good without limit at two or more. However, if it actually manufactures, when 
economic efficiency will be considered, at least 5 run type is a limit. Moreover, considering a 
performance, by 2 run type, since a charging stroke becomes short from regurgitation distance, the 
shortage of inhalation tends to take place and a charging stroke is intermittent, problems - a flowmeter 
is not attached by the inlet side ~ come out. Therefore, 3 run type is the best. 

[0012] If this invention is a reciprocation method, it can carry out not only an above-mentioned plunger 
pump but a diaphragm pump, and a bellows pump and a piston pump. Moreover, to one plunger, the 
gestalt of the cam action of a pump arranges three plungers to a radial, it can drive by one cam, or 
although one cam (common cam) is a standard ( drawing 2 (a)), can process a cam into ( drawing 2 (b)) 
and a cam plate, and can also usually make it an axial type ( drawing 2 (c)). 

[0013] The concrete composition at the time of applying to an axial type at drawing 3 is illustrated. As 
shown in drawing 3 , three plungers (2) are predetermined phases, and it holds in housing (1) possible 
[ sliding of shaft orientations ]. Each plunger (2) consists of a narrow diameter portion (2a) where a nose 
of cam advances into a pressurized room (3) at the time of the rightward regurgitation stroke of drawing, 
and the major-diameter section (2b) which supported the shot (4) to the back end, and is supported by 
bearing (5 6), respectively. The shot (4) supported by the plunger (2) is engaging with the cam groove 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



11/10/2003 



Page 3, of 3 



(8a) of the cam board (8) fixed to the axis of rotation (7). Although not shown in a drawing, the 
engagement relation between a shot (4) and a cam groove (8a) is maintained by the usual return 
mechanism in which a spring, oil pressure, etc. were used. Moreover, the outer diameter and the side of 
a cam board (8) are guided by the bearing (9 10) fixed to housing (1). In addition, you may omit bearing 
(9). As shown in drawing 4 (a) and (b), the cam groove (7a) is set up so that the depth (s) to a 
predetermined angle of rotation (theta) may draw a velocity curve as a plunger (2) indicated to be to 
drawing 1 . The axis of rotation (7) is supported by housing (1) through bearing (11 12), and is 
connected with driving means, such as a motor, in the axis end projected out of housing (1). A usual 
suction valve portion (Vi) and a usual discharge valve (Vd) are attached in the pressurized room (3), and 
it is formed in the interior of housing (1), without the path for unifying the inhalation to three 
pressurized rooms (3) and the regurgitation from three pressurized rooms (3) using external piping, 
when it is an example of illustration. 

[0014] This example has the advantage that structure becomes compact compared with the structure of 
driving three plungers which attached and carried out the parallel arrangement of the three cam boards to 
the same shaft with the predetermined phase, and moreover assembly and adjustment become easy. 
[0015] 

[Effect of the Invention] As explained above, in case each pump goes into regurgitation distance from a 
charging stroke, and in case it goes into an inhalation process from regurgitation distance, it stops in the 
range with a fixed plunger etc., and since cam type the non-rippled metering pump of this invention has 
the section which does not perform the regurgitation or inhalation at all, it can prevent the delay of 
opening and closing of a valve, and can lose throb. 



[Translation done.] 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to multiple-string type a non-rippled metering pump. 
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PRIOR ART 



[Description of the Prior Art] The multiple-string formula reciprocating pump by which speed, such as a 
plunger, is controlled so that the sum of the flow rate breathed out from each pump always becomes 
fixed is known. If it is closed at the delivery of this pump and a valve is prepared, a pressure will be 
stood compulsorily, a pressure gage will be formed between a tightness valve and a delivery, if it 
explains taking the case of the case of 3 run type plunger pump used as a thing as a velocity curve 
indicated to be to drawing 5 , and the change is recorded on chart paper, it will become like drawing 6 . 
That is, six throb occurs in pump 1 rotation. If this is contrasted with angle of rotation of a cam, it will 
become like drawing 7 . It is [0003] when the plunger of 3 runs is set to A, B, and C. 

7?>w- utm® ttatt*7 

A 0° 180' 

B 120° 3 0 0° 

C 240° 60° 

It becomes. That is, throb occurs at the time of the regurgitation start of each plunger, and an inhalation 
start. This is produced in order that the timing which a pumping valve opens and closes may be overdue 
compared with the movement of a plunger. It is as follows when this is described in detail according to 
drawing 8 . 

[0004] ** Drawing 8 (a) shows the state of the valve at the time of the regurgitation, the discharge valve 
(Vd) opened it, and the suction valve portion (Vi) has closed it. ** Drawing 8 (b) shows the state of the 
valve at the time of a regurgitation end, opened the discharge valve (Vd) a little, and has closed the 
suction valve portion (Vi). ** The state at the time of an inhalation start is shown in drawing 8 (c), and 
completely, a discharge valve (Vd) is not closed but is opening the suction valve portion (Vi) a little. ** 
The state at the time of inhalation is shown in drawing 8 (d), and a discharge valve (Vd) closes and is 
opening the suction valve portion (Vi). ** The state at the time of an inhalation end is shown in drawing 
8 (e), and a discharge valve (Vd) closes and is opening the suction valve portion (Vi) a little. ** The 
state at the time of a regurgitation start is shown in drawing 8 (f), and a discharge valve (Vd) is opened a 
little and has not closed a suction valve portion (Vi) completely. 

[0005] The state of ** and ** causes throb by above distance ** - **. That is, in the distance ( drawing 8 
(c)) of **, since the discharge valve (Vd) has been completely closed in spite of the time of an inhalation 
start, an adverse current takes place from the outside of a discharge valve (Vd), the flow rate of the 
whole pump falls off momentarily, and a pressure falls. Moreover, in the distance ( drawing 8 (0) of **, 
the liquid in a pump will be extruded momentarily on the outside of a suction valve portion (Vi), and, 
also in this, the whole flow rate will fall off. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, in case each pump goes into regurgitation distance from a 
charging stroke, and in case it goes into an inhalation process from regurgitation distance, it stops in the 
range with a fixed plunger etc., and since cam type the non-rippled metering pump of this invention has 
the section which does not perform the regurgitation or inhalation at all, it can prevent the delay of 
opening and closing of a valve, and can lose throb. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Pulsation was completely uncancelable, although various 
works were carried out, since he did not understand generating of such pulsation completely 
conventionally. 

[0007] Then, it is in the purpose of this invention losing pulsation, and it becomes a technical problem to 
make it for that not cause the delay of opening and closing of a valve. 
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MEANS 



[Means for Solving the Problem] It is characterized by having the section which stops in the range with 
a fixed plunger etc. in case it goes into an inhalation process from **** distance in case each pump goes 
into **** distance from a charging stroke in the multiple-string formula reciprocating pump by which 
speed, such as a plunger, is controlled so that the sum of the flow rate by which this invention is 
breathed out from each pump becomes always fixed, and does not perform **** or inhalation at all. 
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OPERATION 



[Function] The mechanism it is made not to cause the delay of opening and closing of a valve by this 
invention makes a plunger stand it still during a fixed period which exists completely at the time of the 
distance of the above-mentioned ** and **. ** from ~ when the distance to ** is considered and a 
plunger stands it still in the ** state in a top dead center, since the suction valve portion has closed, the 
whole flow rate does not fall Moreover, natural fall is carried out by the self-weight of **** in a pump 
on the outside of a discharge valve for this pressure. For this reason, while a plunger stands it still, both 
pumping valves will be in the state where it has closed completely. Next, when it goes into the state of 
**, since the discharge valve is closed completely, it goes into a charging stroke (**), without liquid 
flowing backwards. 

[0010] Next, if a plunger is made to stand it still in the state of ** in a bottom dead point when the 
distance from ** to ** is considered, it will be in the state where the rate of flow in a pump also became 
zero, **** of a suction valve portion carried out natural fall by the self-weight, and both pumping valves 
have closed it completely. ** a case — a discharge valve — having closed — a state — it is — since — a 
pump - don't affect it to the total discharge quantity Next, since the suction valve portion is completely 
closed when it goes into the state of **, all the liquids in a pump are extruded out of a discharge valve. 
Namely, not through ** ( drawing 7 (f)), it will be in the state of drawing 7 (g) from ** ( drawing 7 (e)). 
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EXAMPLE 



[Example] If an example of the velocity curve of the plunger which carries out movement which was 
described above is shown, it will become like drawing 1 .******[ a theory top ] for what times as long 
as there is time for **** to close completely although this is an example for which the plunger between 
10 degrees stands it still in the angle of rotation of a cam by the case of a cam action. Moreover, in order 
to gather the speed which **** closes, you may push **** by the spring, the velocity curve to which the 
plunger is moving - what form — be - the compound thing — always - fixed — ****ing . Moreover, the 
number of runs is also good without limit at two or more. However, if it actually manufactures, when 
economic efficiency will be considered, at least 5 run type is a limit. Moreover, considering a 
performance, by 2 run type, since a charging stroke becomes short from regurgitation distance, the 
shortage of inhalation tends to take place and a charging stroke is intermittent, problems ~ a flowmeter 
is not attached by the inlet side - come out. Therefore, 3 run type is the best. 

[0012] If this invention is a reciprocation method, it can carry out not only an above-mentioned plunger 
pump but a diaphragm pump, and a bellows pump and a piston pump. Moreover, to one plunger, the 
gestalt of the cam action of a pump arranges three plungers to a radial, it can drive by one cam, or 
although one cam (common cam) is a standard ( drawing 2 (a)), can process a cam into ( drawing 2 (b)) 
and a cam plate, and can also usually make it an axial type ( drawing 2 (c)). 

[0013] The concrete composition at the time of applying to an axial type at drawing 3 is illustrated. As 
shown in drawing 3 , three plungers (2) are predetermined phases, and it holds in housing (1) possible 
[ sliding of shaft orientations ]. Each plunger (2) consists of a narrow diameter portion (2a) where a nose 
of cam advances into a pressurized room (3) at the time of the rightward regurgitation stroke of drawing, 
and the major-diameter section (2b) which supported the shot (4) to the back end, and is supported by 
bearing (5 6), respectively. The shot (4) supported by the plunger (2) is engaging with the cam groove 
(8a) of the cam board (8) fixed to the axis of rotation (7). Although not shown in a drawing, the 
engagement relation between a shot (4) and a cam groove (8a) is maintained by the usual return 
mechanism in which a spring, oil pressure, etc. were used. Moreover, the outer diameter and the side of 
a cam board (8) are guided by the bearing (9 10) fixed to housing (1). In addition, you may omit bearing 
(9). As shown in drawing 4 (a) and (b), the cam groove (7a) is set up so that the depth (s) to a 
predetermined angle of rotation (theta) may draw a velocity curve as a plunger (2) indicated to be to 
drawing 1 . The axis of rotation (7) is supported by housing (1) through bearing (11 12), and is 
connected with driving means, such as a motor, in the axis end projected out of housing (1). A usual 
suction valve portion (Vi) and a usual discharge valve (Vd) are attached in the pressurized room (3), and 
it is formed in the interior of housing (1), without the path for unifying the inhalation to three 
pressurized rooms (3) and the regurgitation from three pressurized rooms (3) using external piping, 
when it is an example of illustration. 

[0014] This example has the advantage that structure becomes compact compared with the structure of 
driving three plungers which attached and carried out the parallel arrangement of the three cam boards to 
the same shaft with the predetermined phase, and moreover assembly and adjustment become easy. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The velocity diagram for explaining an operation of this invention 
Prawing 2] Schematic drawing showing many gestalten of a cam action 

[Drawing 3] Drawing of longitudinal section of the axial nothing throb pump in which the example of 
this invention is shown 

[Drawing 4] The side elevation ((a)) and front view (b) of a cam board which are shown in drawing 3 

[Drawing 5] The velocity diagram for explaining the conventional technology 

Prawing 6] The graph which shows the change of a pressure to an angle of rotation 

[Drawing 7] The graph which shows the change of a pressure to an angle of rotation 

[Drawing 8] Schematic drawing of the plunger pump of each distance 

[Description of Notations] 

1 Housing 

2 Plunger 

3 Pressurized Room 

4 Shot 

7 Axis of Rotation 

8 Cam Board 
8a Cam groove 

Vi Suction valve portion 
Vd Discharge valve 
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DRAWINGS 



[DrawingiJ 




[Drawing 5] 
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[Drawing 3] 
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